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(57) AtDyvehldecomprrwBpowefed 
«t)99rtng mechanism fnduding a 
9teeHng arm 1 pivotdbia through a 
IimftDd arc toeiaar atleaatona whe9i2 
of the vchlda. and a reveralWy drrvabls 
rotary tranamtsalon member 15 
drMngly connected with aaf d ateering 
ami to aalectably phmt the same in 
elth^rdfrectiDn of stearirtg operetion, 
the drMng connection 17,19 bettMon 
the said tranamiNton membarand the 
ealdetearing ami being tuchthatwhen 
the ateering arm reachesthe lEmit of ita 
ph^otaf movement in eftherdirecrtonthe 
said drivlna connection h autometlcel ly 
diaengaged to enable further rotation of 
the raid tranamlaaion member wtthout 
further movement ol the stesring ar nv 
but ia autcmetlcelty reengaged art least 
when the directtbn of rotation of the 
tranamiaaion member la rwereed. A 
reversfbla motor 9 oontruiled by cable or 
radio driveaa tranamlaaion mennbar 19 
provided receesea 19 which 
co-operate wfth protrualona 17 on 
flexible winge 1 6 of the ateerlq g arm 1 . 
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SPECIHCATION 

ToyvthfBte stMrIng mteliiBlm 

5 Thl^invention relBtea to powaird steering mech- 
anisms for toy vahiolas and hae ae to primary objacl 
to provtdesuch a mechanlsni whichr aa wall as psr- 
mlttingastaerablewhaej orwhoals to be turned 
throug h e selectable angle fn either direction, eleo 

10 IrKorporatesmearMforpreventlnaoverloadingof 
the mechanism. 

According to the invention there la provided a toy 
vehicle having e powered steering mechanlam in- 
cItJcSng a steering arm ptvotable through a limited 

15 ancto8tser8tlBa8tonewheelofthevshida,anda 
nsverafbfy drivabid rotary transmlaslon nnennbar 
drivtngly connected with said steering arm to aelec- 
tabSy plvottha aame in either dirDctfon of atoering 
operation, tha driving connection between the aald 

20 transmission memberandthesaldeteerinaami 
being suchthatwhen the steering erm reachesthe 
llmft of Its pivotal movefnent tn either direction the 
said drfvlngconnsctton Is automedcaliydlsengagsd 
to enablefurther rotation of the eaid trarumlsaton 

26 memberwithoutfurthar movement of tiie steering 
airrir but la automatieally reengagedat least when 
the direction of rotation ol the transmiselon member 
rsraveraed. 

Wfth audi an arrangsmentf rf power continues to 
30 besuppDedtothesajdrotarytransmissionmeribsr 
to rotate thesame despite the fectthetthe said 9teer« 
Tng arm has reached oneof ttie Hmits of its pivotal 
movement the drivf ng connaction between such 
parts hi automatically cfiaangagsd, ua praventfnothe 
36 mechamamfrom being overioaded and poaaiUy 
damaged. 

f n a prelianred form of the lnvantk>n tha said auto- 
matic disengagement of the driving connection la ef- 
fected by a canmino action between tha asfd rotarry 

40 transmlsston member and drfve-recehrfng means on 
the sdldsteerlngami which n>eans Is normally drlv- 
fngly engaged bythssaMtrarwmlsston member 
The said rotary tranamlssipn member Fs then prefer- 
Mf formed virtth at (east one opening spaced from 

45 itsaxisof rotation^ thesaTddrtve-receivfngmsanBof 
the steering arm normany engegfng in said opening 
and the said camming ec^on being effective to dfe- 
angaga the said driva-racalving meena from said op- 
anlng. More preferably, the said rotarytransmission 

60 member is formed with a ring of e^d open lngscen^ 
ered on Its rotary axis, the saiddrive-rscehring 
means ofihe eteerirvg arm normally enga^'ng in et 
least one of aeld openlnga, and aald further rotation 
of the transmtesfon mamftwr causing the said drh^ 

66 receMngmeanstoautomatfcalh^engageln the next 
succeeding opening or openings In tha ring. With 
such a preferred arrangement unllmhed further rot> 
atlon of tha rotary trarttmtaslon mamber is possible 
wfthout overioading the mechanism, asthe said 

80 drtve-receMng meansof tha steeringarm issue- 
cesslvel/cemmedoutof engagement with each op- 
ening In turn as such further rotetloncontlnues. 
When the rotation of the transmission member ia re- 
versed however, the automatic reengagement of tha 

66 saiddrive-receh^ngmeanslnoneormoreofthering 
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of openings readlsathemechanism for steering op- 
eration In tha other drection as ooon as is desi red. 

Prefsrsbiythe said rotarytransmlsaion member is 
a flat gear wlieelr the said ring of openings being 

70 formed In afaceofths gearwheel betwssn Its centra 
and Its toothed periphery- Such a gearwheel may 
conveniently comprise thieflndi elementof a reduo- 
tlon gsarirain connected to s prime moverfor the 
powered steering mechanrsm, such aaa minlatura 

76 electricmotor; located Infhe veNcle. In a preferred 
fbrm of the Invention the said reduction gear train 
comprises, in the order statedafirstworm gear on 
an outputshaft of the prime mover, a flat gearvyheel 
maehlng wfth the said worm geefi a second worm 

60 gearf!xedtothe said flat gear whseir a pinion gear 
n^ashlng wfth the said second womn gear^ and the 
said rotary transmission member meshing with the 
said pinlongesr. 
An embodiment of the invention will now be dee* 

86 crib^dbyweyofeocamplsandwithrefBrBncetotha 
accompanying drawings, rn which:- 

Figure f ia a plan view of the powered steering 
n>9chanlsm of a toy vehicle according to tiie Inven- 
tion, with the steering arm nearly at the limK of its 

dO pivotal movement In one dnsctlon; 

^jg</re2i8a vertical longitudinal medlalcroae- 
eectiorul view of the apparatus of Rgure 1 ; 

^l^uroJiaacroee-eecdon on the Una III -III of 
Bgure 2, showing the driving connection to the 

96 steering arm engaged; and 

^<//e4lsa viewslmiiarto Rgura 3 butahowing 
thedriving oonnactiDn disengaged 

Etaferringtothedrawings/asteeringarm t Iscon" 
nectedtothefrontwh6e]82of atoy vehfde In a eon- 

100 vantioneif^Bh[on«v!a a vertical steenng pin dengag- 
Ing fn a slot 4 In a cross members, and linkage 
n>embera6. Tha steering arm llsfbeed to a vertical 
shaft7]oumBllBd for rotation inthevehfcle body 
structure, and the ph/^i moven>entof the steering 

106 arm aboutthe axis ofthe shaft 7 In each direction of 
steering Is limited by the engegementof theforwerd 
facaof the cnoes member 5 wfth plilarsS of the veh- 
icle body structure, the apparatus beTng shown \n 
Rgure 1 wHh the steering mechanism nearly at thte 

110 limitof ftsright hand steering movennent. 

Steering movement of the steering erm 1 !e pow- 
ered by a reversible minlatu re electric motor 9, which 
drfvaa the steering enm througha reduction gear 
tain com prising a first worm gear 10 on the output 

116 shaft 1 1 ofthe motor 9, aflatgsarwheel 12meshing 
with the worm gear 1 0, e second worm gear 1 3 fixed 
tothegearwheei 12, a pinion gear 14 meshing with 
the worm gear 13, and aflnal rotarytransmlsaion 
mambsrinthefomi of aflat gearwheel ISmeshfng 

120 withthBplnlongeBr14,thegearwheel15bofng 
mounted for rotation on tha vartical shaft 7 carrylr>g 
the steering arm 1 so thatthe gearwheel 15andthe 
steering arm are rotataUe and pkotable respecdvely 
aboutthe sen^ vertical axis. The motor 9 Is re- 

12S veralbly drfvablebyauserin any suitable fashion to 
steer the toy vehicle^ for example by e cable conneo- 
tton or by radio control. 

ThedrNing connection between the rotary trans- 
mfsafon g ear 1 6 and the steerir>g arm 1 is by way of 

130 drtve-raceKring means Intheform of a pair of flexible 
sion: 2.0.1.4 
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wtnga leextendlng In dlamatrtcallyopposrto dir- 
ection tfrom the shaft 7 and havlns dHv»-rect(v!no 

porOops Yn tlM form of upitandtng protrvdonB 1 7. 

The gear wheeT 1 5 h formed on ita u ndemeath flat 
6 face 1 8 wrth a fmg of racaades 19, a dlametncally op* 

poalte pair of whteh normairy recalvotho raipectiva 

protruatona 17 on tiie arms 1 Si to enable drive to be 

trenarnlttad fromtha gear wheel 15to the stBorTng 

arm 1 . ThU9 the wheela 2 ere ateerabla aelactebly in 
10 ettherdirestlon,toa5eEectab[edeBred,byppervtion 

of the motor 9 m the eppropriste direction for en app- 

ropdata t'me,to rotate the ehaft 7 and thereby pivot 

th95tBormgam> 1 to effect steering movernentofthe 

wheela. 

IS It howcveTrtha motor continues to bedriven In tha 

aamedTrection when the steering meeheniam has 

TBachedtiieUmittcf Its ryiovementin one or other dir- 

ectiorv the driving connection between the gear 

wheel IBendlhdeteertng arm 1 Ksautomat^ealtYdta- 
20 Bngegedbythecontinued rotation of thegearwhaal 

hevlng a cemntf ng effect on the protnistona 1 7 to 

cam them out of the pair of receeees 1 9 1 n which thay 

wereengaged^Bsahown In Hgura 4, thua enabling 

the rotation of the geer wheel to continue whilstthe 
25 steering arm rematnaetationarYettheUmttof ha 

phmtal movement. As the rotation ofthegearwheel 

15oontlnuMfiirther,1he protrusfona 17 will dlcklnto 

thenextpalrof receaalS^endthen be cammed outof 

thoae receaseelntum. However, whm the dlrai^n 
30 ofoperatlonofthennotDrlseventuellyrevers84#the 

protrusions win remain In an appropriate palrof re- 

ceaaaa to permit staerf ng movemetrt In Ihe other dir- 

ectlon.Thtia anyoverloed on the mechantsm b ef- 

facttvely prevented. 

36 

CLAIMS 

1. Atoyvohide having a powered steering mech- 
anism bdudirtg a ateertng arm ptvotabla dirougha 

40 limitodarctoataeratleast one wheel of the vehicle, 

endereveralbiydrhfable noiarytrsnamTaaion 

member drivlngly connected wHh said ateerir^g amn 

to aelectebly phratthe sanrie In efther direction of 

Bit8erir>g operatlonitho driycrig connection between 
45 theBaldtranamiseionmertkber and tha said steering 

arm being such that when tha steering emnraachaa 

the limit of ha pivotei movement in either direction 

the eeld drhffng connection la automatlcBUy dfaenga* 

ged toenable Ajrther rota^on of the said tranamis-' 
60 slon memt>er whhoutf urther movenient of the steer- 
ing erm,but » eutomatlcaiiy reengeged at least 

when the direct] on of rotetfon of tl^trensmtaeton 

member is reversad. 

2. AtoyvehideBaclalnrkad in claim l.whereinthe 
55 aaid automatic disengagement of the drhnng con- 
nection l9 effected by a camming actfon between tha 
said rotary transmlaalon member and dr!ve- 
reoeMng means on tha aaid steering arm which 
means la normally drtvlngly engaged bythe said 

60 trensmlasron member. 

S. AtDyvBhiclBa8Clatmedindaim2,wheirelnthe 
said rotary tranemisaTon member Isfbrmed with at 
leeat one opening spaced from rta exTs of rotatlonr 
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ming action being eiffecth^ to disengage tha said 

drlve*recehrfng meenafnom s»d opening. 

4 Atoyveh!dea$clalmedlndaJm3,whereinthe 
ae!d rotary tranamlsslwi meml>er Is formed with a 
70 nng of eaid openings cantered on its rotary sxlsi the 
said drive-recdivfng means of the stearing arm nor- 
malty engaging In at least one of said openings, and 
said further rotation of the transmission member 
causing tha &a!d drive-^receivlng means to automatlc- 
75 ally engaga In the next succeeding opening or open- 
ings In the ring. 

5. Atoyvehtele as claimed In claim 4y wherein the 
eaid rotery transmiaaion member la a flat gear wheel# 
the said ring of opanlngabalngfbnned In a face of 
80 the gear whael batwaan fta centra and its toothed 
periphery. 

a. AtQYvahldaesdalmedlncialmS^whmlnthe 
said drtve-receh^lng means on the steering arm com- 
prised a palrof drtva-racehfing portions engaging In 
85 tvk;<adlamatrtcallyoppoBlteona8of said openings, 
1. A toy vehTcte aa claimed In dalm 6, whierein 
said drlve^ecelving pordona are restiientfy urged to 
engage inaald openings, 
8. Atoy vehicle ttsdalmedindalmBor 7, 
90 wherein a pivotal mounting shaft of the saidsteerTr>g 
arm eleo mounts tiia aaid transmission membarf or 
ratBtion,the6aldcHve-recBfvlng portions ofihe 
steering arm being provided on extensions thereof 
extencfing redlallyfromthe aafd shaft 
95 9. AtoyvehrdeaaclBlmedinanyofciarme5to8^ 
wherein the said openlngaera Inthefbrm of re** 
cssseaf nthaealdfaoeof the rotary tranemiseion 
memb^. 

10. Atoy vehiofeas dafmed Inanyof dalms 5to 
100 9,wherelntfieeeid rotarytransmfssfon memberla 

the nr>al element of a reduction gear train connected 
to a prime mover for the aaid powered etearing 
meohanlem, locatad In the vehlde. 

11. AtDyvehldeaadalmed in daim 10, wherein 
105 tha BBid reduction gear train comprlBea, in the order 

Btatodrflflrstwormgear on an output shaft of the 
prima mover,aflat gear wheel n>eshing with the aeid 
worm geer,a second worm gear fixad to the aaidflat 
gearwhad^a pinion gear meshing wfththesaid 
110 second womr^ gear, and the eaid rotarytransmlsalon 
membermeshlngwith tha aaid pintongear. 

12. AtoyvehTdaaflclalmedindelmlOorll, 
wherein the said prima mover Is a miniature electric 
motor. 

115 13. A toy vehicle having a powered steering 
system substantialty as hereinbefore described with 
referenoeto the accompanying drewlnpa. 
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